as mentally handicapped since the beginning of the study. The total number of children ascertained was 406, of whom 391 were living in the guardianship of their mothers (with or without their fathers) and 15 were in the care of the Local Authority or relatives other than the mother. Information about these 15 children is incomplete. In July 1964 the youngest children in the survey were aged 74 years and the oldest children 144 years.
Classification by Severity of Defect Most surveys of the prevalence of mental handicap by severity of defect make a division between those having IQ levels below 50 (the severely handicapped) and those in the IQ range 50-69 (mildly handicapped or educationally subnormal). In the present study 21 children were judged to have IQ levels between 50 and 54. Their distribution by clinical type, social grade, and later disposal approximated closely to that of children in the IQ range 44-49 and differed from that of children having IQ levels of 55 and over. It was, therefore, thought appropriate to classify these children as severely, rather than mildly, handicapped in the study of causative factors. However, in the later section on prevalence the usual convention has been adhered to, survey subjects being divided by severity of defect into those with IQ levels below 50, and those with levels between 50 and 69.
Apart from the most severely defective children where the severity of defect was not in doubt, two or more IQ test scores were available for most of the children included in the sample. All had been tested at least once. Children considered to be on the border-lines between ineducability, educability in special schools for the mentally handicapped, and educability in normal schools were assessed most frequently. All children capable of responding were tested on the Terman and Merrill Revision of the Stanford Binet Scale. Most children over the age of 84 years had also been tested on the Wechsler Intelligence Scale for children. Children with additional physical handicaps or marked retardation in speech were assessed on tests appropriate for these disabilities. However, it should be realized that in the presence of a severe physical handicap an assessment of intelligence, at best, can only be approximate.
The most severely handicapped children (with estimated IQ levels below 30) were unable to respond to tests appropriate for less severely affected children. In these cases a judgement of intelligence level was based on locomotor and manipulative abilities, comprehension of speech, and the degree to which the child was capable of benefiting from habit training. Survey children were classified by severity of defect into the following categories.
1. IQ less than 20. Some of these children had learned to walk; none had learned to talk; none had acquired any skills in self-help.
2. IQ 20-29. Apart from those with incapacitating physical disabilities and others resident in institutions, most of these children attended day centres since they were considered unsuitable for occupation (training) centres. They proved capable of learning to communicate with understanding adults, and of responding to toilet training and training in other areas of self-help.
3. IQ [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] . These children were considered capable of benefiting from occupation centre training but not from education in formal school subjects.
4. IQ 44-54. About one-half of these border-line children were given a trial period in special schools, and about one-quarter were retained there; in many cases this was because of strong opposition of their parents to downgrading.
5 Families were graded on criteria described elsewhere (Drillien, 1964) In a previous study (Drillien, 1964) 
Studies in Men
The estimated prevalence of mental handicap by severity of defect is given in Table I .
Distribution ofthe survey sample by severity of defect, clinical type, and sex. Table II gives the numbers of boys and girls in the clinical type groups described above by severity of defect.
Among those with IQ levels less than 30, all but 6% had additional defects; nearly one-half suffered from cerebral palsy. In the IQ range 30-54 nearly one-half were mongols, over one-third had other defects, and less than one-quarter had no major disability other than subnormal intelligence. In the IQ range 55-69 two-thirds were of subnormal intelligence without other defects and belonged to no recognized clinical type.
Of the 73 special school pupils who were considered to be dull and backward rather than mentally handicapped, 2 suffered from epilepsy and were waiting other placement, and 71 were said in their school medical reports to have no other defects.
Whatever (ii) Possible: Mental handicap was considered to be possibly due to developmental malformation when parents and/or sibs suffered from developmental anomalies (excluding mental handicap and epilepsy); when the mother gave a history of habitual abortion and/or repeated threatened abortion or hydramnios during the pregnancy of the survey child. These factors were commonly reported when the survey child himself showed other developmental anomalies, and have also been reported as significant aetiological associations in other studies of developmental malformations (Drillien, Ingram, and Wilkinson, 1966 There was independent confirmation of previous normality in some cases of handicap following infective illness, such as tuberculous meningitis and encephalitis, and in some who were thought to have suffered from cerebral vascular accidents.
(ii) Possible: In other cases it was not possible to obtain evidence of previous normal development from anyone other than their relatives, and these cases were classified as being possibly postnatal in origin.
(e) Aetiology uncertain. This category included the large number of children who had no other anomalies, no maternal or family history suggestive of developmental origin of mental handicap, and no history of postnatal incidents or severe obstetric complications likely to have been causative. The majority of these children came from poor or very poor homes, and had parents and/or sibs who were also of low intelligence.
Five children were considered to be autistic in addition to there being certain mental handicap in 4 and probable handicap in one. All the children showed bizarre behaviour patterns, had very marked retardation of speech, and were described as being completely withdrawn. None had epilepsy or other clinical or pathological conditions. There is little agreement about the aetiology of the early psychoses and these cases have been classified as aetiology uncertain. Table IV gives what appeared to be the major factor causing mental handicap by clinical type and severity of defect. 100-0(37-1) 100-0(15-8) 100-0(16-7) 100-0(10-0) 100-0(10 3) 100-0(33-3) 100-0(66-7) 100-0(19-4) 100-0(58-6) 100-0(20-0) 100-0(38-5) 100-0(45-5) 1000(-) 100-0(40-0) 100-0(33-3) 100-0(48-9) Among children in the IQ range 55-69 mental handicap appeared to be due to genetic factors in 6%, to be developmental in origin in a further 26 %, to be due to perinatal factors in 11 %, and to postnatal factors in 3 %. In 54% aetiology was uncertain; two-thirds of these children came from an impoverished environment compared with one-third in other aetiological categories.
Each clinical type group was considered separately in relation to presumed causation (Table IV) .
1. No other abnormality. Of 146 children with no other abnormalities, the cause of mental handicap was uncertain in 106 (73%). Of these, 63 were reared in social grades 3 or 4 homes and/or had parents of very low intelligence. In 12% perinatal factors may have been causative. In only one case was mental handicap attributed to postnatal causes.
2. Epilepsy. In the group of 39 children with epilepsy and no other neurological or major physical defects, the cause of both mental handicap and epilepsy was probably or possibly due to postnatal factors in 18% and to adverse perinatal factors in 12%o.
4. Other major or multiple defects. 42 children had additional major or multiple defects (other than cerebral palsy) which were thought to be due to perior postnatal factors in 4. 2 blind children with retrolental fibroplasia had been nursed postnatally in high oxygen concentrations on account of very low birth weight. One child had high-tone deafness following tuberculous meningitis and another had cortical blindness which originated at 9 months from cerebral injury ('battered baby syndrome').
In the 39 other cases who had additional developmental anomalies, it seemed reasonable to suppose that mental handicap also originated in early foetal life. However, 5 of these had a history of adverse peri-or postnatal factors that might have been causatively associated with their mental handicap though not with their developmental defects.
5. Down's syndrome. Chromosomal investigation was carried out in only a few of the 71 cases. However, all showed the typical physical stigmata of this condition and all were assumed to be due to genetic factors.
6A. Other well-recognized conditions usually associated with mental handicap. The following clinical conditions were included in this group.
(a) Hydrocephalus: of 7 cases, 2 were associated with lumbar meningomyelocele, one was due to stenosis of the aqueduct, one other was presumed to be due to developmental malformation, and 3 probably resulted from birth injury.
(b) Malformation of the brain: this diagnosis was made following air encephalography in one case each of agenesis of the corpus callosum, cortical agenesis, and megalencephaly.
(c) Metabolic disorders: 2 children suffered from phenylketonuria, one from tuberose sclerosis, one from retinitis pigmentosa with obesity, and one was a cretin. One girl who died during the survey at 12 years was the second member of the family to die from Gaucher's disease. There was some difference of opinion as to the diagnosis in 2 children with rapid deterioration in intellectual functioning, but the consensus of opinion was that the one was a case of Niemann-Pick disease and the other of Van Bogaert's subacute sclerosing leucoencephalopathy.
( One girl showed cleido-cranial dysostosis and a minor congenital heart lesion; 2 of her 4 sisters who had died of congenital heart defects also had similar bony abnormalities. A surviving brother has bony abnormalities, congenital atrophy of the left leg, left microphthalmia with cataract, and probable mental handicap.
Two boys suffered from muscular dystrophy; one had 3 healthy sisters and the other an unaffected elder brother. One other boy suffered from amyotonia congenita and one presented with ectrodactyly.
Discussion
Prevalence of mental handicap by severity of defect. The incidence of mental handicap in school age children in this country is said to be between 2O Oand 2*5%, of whom about 1*5 to 2*0% are classified as educable in special schools and 0 3 to 0-5% as severely handicapped and ineducable (Scottish Education Department, 1958; Carter, 1962; Penrose, 1963 (Knobloch and Pasamanick, 1962 Distribution by severity of defect, clinical type, and sex. The Edinburgh study confirms the findings of other workers that a majority of severely handicapped subjects suffer from well-recognized syndromes and/or have other neurological and physical defects in addition to mental handicap (Lewis, 1929; Berg and Kirman, 1959) . Crome (1960) reported on morphological findings in 282 brains obtained at necropsy from mentally handicapped persons, mostly of low grade. One-third were classified as recognized syndromes. Of the two-thirds who could not be so classified, all but 8 showed some morphological change.
There is also general agreement that a majority of higher grade defectives have no obvious pathological condition apart from subnormal intellectual functioning, which probably results in most cases from a combination of poor genetic endowment of intelligence and an adverse postnatal environment. Although these so-called 'subcultural defectives' (Lewis, 1929) That some cases of subnormal intelligence with no additional abnormalities and of uncertain aetiology, result from causes other than poor genetic endowment and material deprivation is shown by the Edinburgh children in this category (6%) who came from superior homes (six from Social Classes I and II). Four had normal sibs, all of whom attended Grammar schools. Of the other three, cne resulted from the sole conception of an infertile woman; one had two sibs of normal intelligence and one who suffered from mental handicap and associated congenital anomalies; and one (the son of a lawyer) had an older sister who attended normal school but was considered to be very dull and educationally retarded.
Most large surveys report a preponderance of males amongst the severely handicapped (Penrose, 1963) , including mongols.
The sex ratio (M: F) in mongolism is said to be of the order 1 3: 1 (Hug, 1951) ; in the Edinburgh survey sample the M : F ratio was 0 -87 : 1. It was thought possible that the excess of females at ages 7A-14* years might be due to an increased mortality in early childhood of male mongols. However, an even larger excess of female mongols was found on examination of the records of all mongol live births in two Edinburgh maternity hospitals during the years 1957-65 (M: F, 0-69: 1). Penrose (1963) quotes figures that indicate that the preponderance of males amongst mongol children is most marked for those born to mothers aged 35-39 years, and that at maternal ages of 40 or over there is a slight excess of females. The difference in sex ratio of mongol children in Edinburgh from that reported from other regions was not due to any difference in age distribution of mothers, and there is no obvious explanation for the excess of females found.
It has been suggested that the larger number of severely handicapped males is liable to be counterbalanced by a converse excess of mildly subnormal females (Penrose, 1963 , quoting figures of Dayton, 1939, for the number of male and female patients resident in the Massachussetts State Schools for the Mentally Defective). However, as Penrose points out, the distribution by sex and severity of defect of institutionalized patients may reflect social selection rather than genuine biological differences.
Similarly, differences in sex distribution of samples of defectives ascertained in childhood could be due to earlier ascertainment in one sex for social reasons.
In the Edinburgh survey 56% of children in the IQ range 55-69 were boys; the proportion of boys was the same whether or not the survey child showed other abnormalities. Among the two-thirds who had no other neurological or physical abnormalities, 52% of those born in 1950-52 were boys, compared with 59% of the later born . Of the 73 dull and backward special school pupils (only 2 of whom had other abnormalities), 66% were boys. These findings suggest that the boys were likely to be ascertained at earlier ages than the girls, probably because their behaviour in school was more troublesome. However, the Edinburgh findings give no support to the theory that females predominate amongst higher grade defectives.
Summary
The following conclusions resulted from a survey of 406 mentally handicapped children (aged 71-14j years) in Edinburgh.
1. Prevalence of mental handicap was 1 i 13% of whom 0-50 % were severely handicapped (IQ less than 50) and 0 63% were mildly handicapped (IQ 50-69). One-quarter of pupils in special schools were considered to be dull and backward (IQ 70 or over) rather than mentally handicapped. 
